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(57) ABSTRACT 

An electroless nickel plating film layer is formed over a 
Surface of a base material of a forceps piece made of 
austenitic StainleSS Steel. The forceps are chemical resistant. 
The electroleSS nickel plating film layer displays a hardneSS 
Suitable for the forceps and Superior toughness, and allows 
an edge to be put on the electroless nickel plating film layer 
more easily than a hardened Steel that has the same hardness. 

12 Claims, 8 Drawing Sheets 
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FORCEPS FOR ENDOSCOPE AND 
MANUFACTURING METHOD OF FORCEPS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to biopsy forceps and Scis 
Sors forceps with blades, which an endoscope is equipped 
with for removing a piece of tissue from an inner part of a 
body, and a manufacturing method of the forceps. 

2. Description of Related Art 
Abiopsy forceps is used to remove a piece of tissue from 

an inner part of a body by being inserted into the inner part 
of the body through a treatment tool insertion opening of an 
endoscope (e.g. Japanese Patent Application Laid-open Nos. 
59-90553 and 61-128954). 
A base material of pieces of the biopsy forcepS is con 

ventionally made of martensitic StainleSS Steel or austenitic 
Stainless Steel. The forceps piece made of martensitic Stain 
leSS Steel is hardened by a heat process, and has a Superior 
ability as a blade. However, in View of chemical resistance, 
the forceps piece made of martensitic Stainless Steel is 
corroded with acidic chemical, and thus its Sharpness is 
deteriorated quickly and corroded dirt may fall into the body. 
On the other hand, the forcepS piece made of austenitic 
Stainless Steel displayS Superior chemical resistant property 
(anti-disinfectant). However, the forceps piece made of 
austenitic StainleSS Steel has insufficient Sharpness due to its 
low hardness. 

SUMMARY OF THE INVENTION 

The present invention has been developed in view of the 
above-described circumstances, and has as its object the 
provision of a forceps for an endoscope and a method for 
manufacturing the forceps which has good chemical resis 
tance as well as good sharpness. 

In order to achieve the above-described object, the present 
invention is directed to a forceps for an endoscope, the 
forceps being inserted through a treatment tool insertion 
opening of the endoscope for treating a part of a body to 
which the endoscope is inserted, wherein: an electroleSS 
nickel plating film layer is formed over a Surface of a base 
material of a piece of the forceps. 

Moreover, in order to achieve the above-described object, 
the present invention is directed to a method for manufac 
turing a forceps for an endoscope, the forceps being inserted 
through a treatment tool insertion opening of the endoscope 
for treating a part of a body to which the endoscope is 
inserted, the method comprising the Steps of: forming an 
electroleSS nickel plating film layer over a Surface of a base 
material of a piece of the forceps by electroleSS plating, and 
putting an edge on the electroless nickel plating film layer. 

According to the forceps for the endoscope of the present 
invention, the electroleSS nickel plating film layer is formed 
over the Surface of the base material of the forceps piece; 
thus, the forceps has a good chemical resistance. Moreover, 
Since the electroleSS nickel plating film layer has a hardneSS 
Suitable for the forceps piece and also has Superior 
toughness, an edging process can be easily performed on the 
electroleSS nickel plating film layer. Furthermore, by form 
ing a thick electroless nickel plating film layer, re-edging 
proceSS can be easily performed even in a case where a blade 
is broken by an external force or where an error in a 
processed size is corrected; thus the maintenance for the 
forceps improves. The base material for the forceps piece 

15 

25 

35 

40 

45 

50 

55 

60 

65 

2 
may be made of martensitic Stainless Steel or austenitic 
Stainless Steel, but if it is made of austenitic StainleSS Steel, 
the chemical resistant properties Still improve greatly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The nature of this invention, as well as other objects and 
advantages thereof, will be explained in the following with 
reference to the accompanying drawings, in which like 
reference characters designate the same or similar parts 
throughout the figures and wherein: 

FIG. 1 is a view of an entire biopsy forceps of the present 
embodiment; 

FIG. 2 is an enlarged view showing a structure of a 
forceps part of the biopsy forceps in FIG. 1; 

FIG. 3 is a perspective view showing a state where the 
forceps piece of the forceps part in FIG. 2 is opened; 

FIG. 4 is a flowchart showing a manufacturing process of 
the forceps piece; 

FIG. 5 is an enlarged Section View showing essential parts 
of the forcepS piece, 

FIG. 6 is an explanatory view of an electroleSS plating 
process method for the forceps piece; 

FIG. 7 is an enlarged section view of a blade part of the 
forceps piece; and 

FIG. 8 is a view of the entire endoscope to which the 
forceps for the endoscope of the present embodiment is 
applied. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Hereunder a preferred embodiment will be described of a 
forceps for an endoscope of the present invention in accor 
dance with the accompanying drawings. 

First, an endoscope to which a forceps according to an 
embodiment of the present invention will be applied is 
described by referring to FIG.8. An endoscope 100 in FIG. 
8 has a hand control part 112, an insertion part 116, which 
is connected with a front joint 114 of the hand control part 
112, and so forth. The insertion part 116 comprises a soft 
part 118, a curved part 120, and a hard head part 122, The 
curved part 120 is connected with a pair of angle control 
knobs 124, which are provided to the hand control part 112, 
through angle control wires (not shown), which are inserted 
through the soft part 118. When the angle control knobs 124 
are rotated by the operator, the curved part 120 is curved, 
and the hard head part 122 is directed to a controlled, that is, 
a desired, direction. A treatment tool insertion opening 126 
is formed at the front joint 114. Treatment tools such as a 
biopsy forceps and high frequency Snare are inserted into the 
insertion part 116 through the treatment tool insertion open 
ing 126. 
A treatment tool channel exit (not shown) is formed at the 

end face of the hard head part 122. The treatment tool 
channel exit is connected with the treatment tool insertion 
opening 126 through a treatment tool channel (not shown). 
The forceps for the endoscope is inserted into the treatment 
tool insertion opening 126, is then guided through the 
treatment tool channel to the treatment tool channel exit, and 
is projected from the treatment tool channel exit So as to be 
used. 

At the proximity of the treatment tool channel exit, an air 
Supply opening, a Water Supply opening, an objective lens, 
an illumination lens, and So forth, all not shown, are pro 
vided. An image of an observed subject is formed by the 
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objective lens and is captured by an image capturing device 
(not shown) to be converted into an image signal. Then, the 
Signal is processed by a processor (not shown) to which an 
electric connector 132 is connected, and is displayed on a 
monitor (not shown). 
A light guide (not shown) is provided at the rear of the 

illumination lens. The light guide is inserted through the 
curved part 120, the soft part 118, the hand control part 112 
and a Soft cable 134, and is connected with a light guide bar 
138 of a light guide connector 136, which is connected with 
the soft cable 134. When the light guide bar 138 is connected 
with a light Source device (not shown), the light from the 
light Source device is projected to the Subject through the 
light guide and the illumination lens. 

The hand control part 112 is provided also with an 
air/water supply valve 140, at the proximity of which a 
Suction valve 142 and a shutter button 144 are arranged. 

FIG. 1 is a front view of a biopsy forceps 10 according to 
an embodiment of the present invention. The biopsy forceps 
10 in FIG. 1 comprises a hand control part 12, an insertion 
part 14, which is inserted into the treatment tool insertion 
opening of the endoscope, and a forceps part 16. 

The hand control part 12 is provided with an axial body 
18, which is slidably inserted into a cylindrical control 
element 20. Flanges 22 and 24 are formed at the top (rear) 
and bottom (front) ends of the control element 20, respec 
tively. The control element 20 is connected with a slider (not 
shown), which is slidably arranged inside the axial body 18, 
with a screw (not shown). The rear end of a control wire 26 
is fixed to the Slider, and the forceps part 16 is connected 
with the front end of the control wire 26. 
At the top (rear) end of the axial body 18, a finger hook 

28 is formed, through which the thumb of the operator is 
inserted in operation. In this State, the index finger and the 
middle finger are inserted between the flange 22 and the 
flange 24, and the control element 20 is then controlled by 
pushing or pulling. When the control element 20 is operated, 
the forceps part 16 connected through the Slider and the 
control wire 26 is moved. 

The insertion part 14 is formed with an elastic secure coil 
spring 30, the top (rear) end of which is connected with the 
bottom (front) end of the axial body 18 through a bending 
prevention tube 31. The control wire 26 is inserted through 
the inside of the secure coil spring 30, and the front end of 
the Secure coil Spring 30 is connected with a Substantially 
cylindrical forceps body 32 of the forceps part 16. 
AS Seen from FIG. 2, the forceps part 16 has a connecting 

block 34, which is connected with the front end of the 
control wire 26. Ends of links 38 and 40 are rotatably 
supported by a pin 36 on the connecting block 34. The other 
ends of the links 38 and 40 are connected with forceps pieces 
48 and 46 through pins 42 and 44, respectively. At overlap 
ping parts, the forceps pieces 46 and 48 are rotatably 
supported by a pin 50 on the forceps body 32. Thus, when 
the control element 20 in FIG. 1 is moved up or down and 
the control wire 26 is pulled out or pushed in, the forceps 
pieces 46 and 48 are rotated about the pin 50 in FIG. 2 in 
opposite directions, and are closed or opened as shown in 
FIGS. 2 and 3. 
A method for manufacturing the forceps pieces 46 and 48 

in the present embodiment will be described. In the 
description, a method for manufacturing the forceps piece 48 
is the same as that of the forceps piece 46; thus the method 
for manufacturing the forceps piece 46 only will be 
described, and that of the forceps piece 48 is omitted. 

Base material of the forceps piece 46 is made of austenitic 
Stainless Steel in order to have a good chemical resistance at 
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4 
the time of cleaning the biopsy forceps 10. The base material 
may be made of martensitic Stainless Steel or other material 
Such as brass and iron if the material can be processed an 
electroleSS nickel plating process. The chemical resistance is 
improved greatly if austenitic StainleSS Steel is Selected to be 
the base material. 

FIG. 4 is a flowchart showing a manufacturing process of 
the forceps piece. A piece of austenitic Stainless Steel is 
ground with a grinding tool to be shaped as a base material 
47 shown in FIG. 5 (S100). At that time, a part that is 
Supposed to be a blade of the forceps piece 46 does not have 
to be sharpened yet. 

Then, the forceps piece base material 47 is cleaned 
(S.110), and a preprocess Such as electrolytic degreasing is 
performed before plating (S120) and the surface of the 
forceps piece base material 47 is activated. 
The forceps piece base material 47 with the activated 

surface is cleaned (S130), then the base material 47 is 
immersed in electroless nickel plating process liquid 60 at a 
temperature of 90+5 C. as shown in FIG. 6, so as to perform 
an electroless nickel plating process (S140). In this 
embodiment, number of forceps piece base materials 47 are 
held in a mesh basket 62 and the mesh basket containing the 
base materials is immersed in the process liquid 60 held in 
a vessel 64, whereby the electroless nickel plating proceSS is 
performed in batch processing. By this procedure, an elec 
troless nickel plating film layer 52 is formed over the surface 
of the forceps piece base material 47 as shown in FIG. 7 by 
a reducing reaction. In this method, formalin, hypophospho 
rous acid, Sodium hydrogenboride, and So forth may be used 
as reducing agents. By a three minute immersion, the 
electroleSS nickel plating film layer 52 of approximately 1 
tim thick is formed. In this embodiment, the forceps piece 
base material 47 is immersed in the process liquid for 150 
minutes So as to form the electroleSS nickel plating film layer 
52 of approximately 50 um thick. By extending the immers 
ing time, the electroleSS nickel plating film layer 52 of 
approximately 100 um thick can be formed. 

Next, the forceps piece base material 47 on which the 
electroleSS nickel plating film layer 52 is formed is cleaned 
(S150) and is dried (S160), then the forceps piece base 
material 47 is assembled (S170) with another forceps piece 
base material of the forceps piece 48, which is manufactured 
by the same manufacturing process. Then, blade matching 
process (S180) is performed using a grindstone and the like. 
In other words, the top and bottom, and the right and left 
parts of both forcepS piece base material are ground by the 
grindstone and the like So as to adjust the top, bottom, right, 
and left ends of both forceps piece base material. 

Then, a thick part 54 of the electroless nickel plating film 
layer 52, which is shown with an alternate long and two 
Short dashes line in FIG. 7, is sharpened to have an edge 
(S190), so that a sharp blade part 46A is formed. The same 
Sharpening process is performed on the forceps piece base 
material of the forceps piece 48. By the above-described 
process, the forceps pieces 46 and 48 shown in FIGS. 2 and 
3 are manufactured. Hardness of the blade part 46A at that 
time is approximately Hviš00 (Hv: hardness value of 
Vickers). The hardness can be improved to approximately 
Hv700-800 by tempering the forceps pieces 46 and 48 
(S200) after the edging process (S190) is completed. 
AS described above, Since the electroless nickel plating 

film layer 52 is formed over the surface of the forceps piece 
base material 47, the forceps pieces 46 and 48 of the present 
embodiment can achieve good chemical resistance. 
Moreover, the electroless nickel plating film layer 52 dis 
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plays hardneSS Suitable for the forceps piece as well as 
Superior toughness; thus the electroleSS nickel plating film 
layer can have an edge put on more easily than a hardened 
Steel that has the same hardness, by edging the electroleSS 
nickel plating film layer. Therefore, good Sharpness can be 
achieved. 

Moreover, in the present embodiment, thickness of the 
electroleSS nickel plating film layer 52 is approximately 
between 50-100 um. Thus, the edging process (S190) 
including the blade adjusting process (S180) can be easily 
done even though the cup-shaped blade parts have a poor 
engagement. Moreover, re-edging proceSS can be easily 
performed even in a case where a blade is broken by an 
external force or where an error in a processed size is 
corrected; thus, the maintenance for the forceps improves. 

In the present embodiment, the biopsy forceps 10 is 
exemplified as the forceps for the endoscope; but the forceps 
is not limited only to that. The present invention can be 
applied also to other forceps for an endoscope with a blade 
Such as a Scissors forcepS. 

Further, in the present embodiment, the electroless nickel 
plating film layer 52 is formed by use of process liquid of 
nickel Salt, however the process liquid is not limited only to 
that. For example, the forceps piece can be provided with 
improved abrasion resistant, lubricity and hardneSS if the 
plating proceSS is performed with a proceSS liquid composed 
of nickel Salt and phosphite including polytetrafluoroethyl 
ene and boron. 

AS has been described above, according to the forceps for 
the endoscope and the method for manufacturing the forceps 
of the present invention, the electroleSS nickel plating film 
layer is formed over the Surface of the forceps piece base 
material, thus the forceps has a good chemical resistance. 
Moreover, Since the electroleSS nickel plating film layer 
displays hardneSS Suitable for the forcepS piece as well as 
Superior toughness, the edge can be put on the electroleSS 
nickel plating film layer. Furthermore, by applying the 
electroleSS nickel plating film layer as a thin film, re-edging 
can be easily performed even in a case where the blade is 
broken by an external force or where an error in a processed 
Size is corrected; thus the maintenance for the forceps 
improves. The base material for the forceps piece is prefer 
ably made of austenitic Stainless Steel, So that the chemical 
resistance improves greatly. 

It should be understood, however, that there is no inten 
tion to limit the invention to the specific forms disclosed, but 
on the contrary, the invention is to cover all modifications, 
alternate constructions and equivalents falling within the 
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6 
Spirit and Scope of the invention as expressed in the 
appended claims. 
What is claimed is: 
1. A method to manufacture a forcep for an endoscope, 

comprising: 
grinding and Shaping a base material as a base for Said 

forcep; 
electrolytic degreasing Said base; 
nickel plating Said base Such that a thickness of a nickel 

plating film is in a specified range; 
assembling Said base with another base; and 
Sharpening at least one of Said base and Said another base, 

both of which said nickel plating film has been coated. 
2. The method claim 1, wherein a thickness of said nickel 

plating film Substantially ranges between 50 um and 100 um. 
3. The method claim 1, wherein an electroless nickel 

plating proceSS is used in Said nickel plating Step. 
4. The method claim 3, wherein said an electroless nickel 

plating process is performed within a Specified temperature 
range. 

5. The method claim 4, wherein Said temperature range is 
substantially between 85° C. and 95° C. 

6. The method claim 7, electroleSS nickel plating process 
is performed at a temperature substantially at 90° C. 

7. The method claim 3, wherein a processing liquid is 
used in Said electroless nickel plating process. 

8. The method of claim 7, wherein said processing liquid 
includes at least one of formalin, hypophosphorous acid, and 
Sodium hydrogen boride as reducing agents. 

9. The method claim 1, wherein said another base is 
formed in a Substantially Same manner as Said base. 

10. The method of claim 1, wherein said sharpening is 
performed on Said base and Said another base wherein Said 
base and Said another base meet. 

11. The method of claim 1, further comprising at least one 
of: 

cleaning Said base after performing Said grinding Step; 
cleaning Said base after performing Said electrolytic 

degreasing Step; 
cleaning and drying Said base after performing Said nickel 

plating Step; and 
tempering Said base and Said another base after perform 

ing Said sharpening Step. 
12. The method of claim 1, wherein said base material at 

least one of an austenitic StainleSS Steel and a martensitic 
Steel. 


